In apicomplexan parasites, gliding motility and host cell invasion are driven by an actomyosin-based system. Recent studies have characterized several components of the gliding motility apparatus and have provided new insight into the molecular architecture of this locomotory system. Gliding motility has intrigued scientists for over a century. In eukaryotes, this form of cell locomotion describes a substrate-dependent motility that occurs without the aid of locomotory organelles, such as cilia or flagella, and without the kind of cell deformation seen in amoeboid crawling. A variety of disparate cell types have been shown to engage in this form of locomotion, with the apicomplexan parasites Plasmodium and Toxoplasma, the biflagellate green alga Chlamydomonas and diatoms having received the most attention. While some mechanistic features are shared amongst these very different cells, the molecular machinery employed by each to power its own form of gliding motility may be largely unique. The available evidence would suggest that both diatoms [1] and the Apicomplexa [2] use an actomyosin-based motility apparatus, while the substrate-dependent gliding motility of Chlamydomonas is more likely driven by a microtubule-based motility system which resides within the flagella but is independent of that used for its alternative, axonemepowered swimming behavior [3].
gondii myosin A -or its Plasmodium homologuesas the most likely candidate for being the actin-associated motor that drives gliding motility.
Detailed characterization of T. gondii myosin A showed that, like other myosins, it associates with actin in an ATP-sensitive fashion [7, 9] , and that it can use energy derived from ATP hydrolysis to translocate actin filaments [10] . As with all myosins, this mechanochemical activity resides within the so-called 'head' domain of the protein. Somewhat surprisingly, this very small -93 kDa -single-headed unconventional myosin from T. gondii displays nucleotide binding kinetics more akin to the fast muscle myosins than to other myosin types, and it translocates actin filaments at an impressive 5.2 µ µm per second in in vitro motility assays [10].
The direct involvement of this particular myosin in parasite gliding and host cell invasion has recently been demonstrated by Meissner et al.
[11] in an elegant series of experiments. This group engineered T. gondii parasites that lacked endogenous myosin A and instead contained a myosin A transgene expressed under the control of a tetracycline-dependent transactivator system. They found that depletion of myosin A from the parasite led to a significant reduction, or even total elimination, of gliding motility, host cell invasion and egress of the parasites from host cells. Furthermore, the usual lethality of T. gondii infection in mice was abrogated when myosin A was depleted from in vivo parasites post-infection.
For myosin A to function in gliding motility, it has to be appropriately localized to the cortical domain of the parasite, where the forces generated by an actomyosin system must be transduced to a substrate. The cortical domain, or pellicle, of an apicomplexan parasite consists of the cell membrane together with a pair of closely apposed cytoplasmic membranes: the inner membrane complex (IMC), which forms a flattened cisterna immediately subjacent to the plasma membrane (Figure 1) . The IMC itself is supported on its cytoplasmic face by an elaborate basket of subpellicular microtubules [12] . Despite actin's essential role in gliding motility, a discernable actin cytoskeleton has yet to be described ultrastructurally in an apicomplexan parasite, possibly reflecting the lability of this component of the gliding machinery [13] Refinements to this oversimplified model will no doubt be made as each of the motility components, their interactions, precise topology and regulation are characterized in more detail. A comparable in-depth examination of the gliding motility apparatus of other cell types will likewise be of interest as we discover the shared mechanical properties which are necessary and sufficient to power this intriguing form of cell locomotion. 
. T. gondii myosin A and its

